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(54) Adapter for scanning transparencies with a reflective document scanner 



(57) An adaptor (1 04) for scanning transparent im- 
ages (202) using a reflective scanner (100) receives 
light from a lamp (200) inside the scanner and redirects 
the light through the transparent image and back into 
the scanner. The scanner has an offset between an il- 
lumination line (304) and a scan line (300. 402). An an- 
gle ol the adapter relative to the surface of a platen on 
the scanner Is dependent on the distance between Ihe 



illumination line and the scan tins. At least one angle 
adjuster (106, 80S, 806) is provided on the adapter to 
enable the adapter to be used on scanners having dif- 
ferent offsets. In addition, the adapter is made wider 
man the transparent image to be scanned, so that when 
the scan line Is at a leading or trailing edge of the trans- 
parent image, the adapter still captures light from the 
lamp within the scanner. 
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Description 

[0001] This invention relates generally to optical scan- 
ners and more specifically to an adapter lor scanning 
transparent images such as slides and negatives. 
[0002] Document scanners convert a visible image on 
a document or photograph, or a image in a transparent 
medium, into an electronic form suitable for copying, 
storing or processing by a computer. A document scan- 
ner may be a separate device or a document scanner 
may be a part of a copier, part of a facsimile machine, 
or part of a multipurpose device. Reflective document 
scanners typically have a controlled source of light 
which is reflected off the surface of a document, through 
an optics system, and onto an array of photosensitive 
devices. The photosensitive devices convert received 
light Intensity into an electronic eignal. Transparency 
scanners pass light through a transparent image, for ex- 
ample a photographic positive slide, through an optics 
system, and then onto an array of photosensitive devic- 
es. 

[0003] Reflective document scanners may be adapt- 
ed to scan transparent images by providing a separate 
light source to back-light the Image. US. Patent Number 
5,463,217 (Sobof efa/.), 

describes a completely passive adapter for scan- 
ning transparent Images in a reflective scanner without 
requiring a separate light source lor back lighting. A light 
source in the reflective scanner provides light which 
passes outside the area of the transparent Image. The 
adapter captures light which passes outside the area of 
the transparent image and reflects the light through the 
transparent image. The reflected light reenters the scan- 
ner along the optical path required by scanner internal 
optics. The various embodiments described in Sobol ot 
at. are suitable for a fixed scanner optical path. However, 
when a new scanner is developed, the angle of the 
adapter mirrors may need to change to accommodate 
a different optical path within the new scanner. 
[0004] The present invention seeks to provide an 
adapter for scanning a transparent image. 
[0005] According to an aspect of the present inven- 
tion, there is provided an adapter as specified in claim 1 . 
[0006] The preferred embodiment can provide an ad- 
justable adapter that can be adjusted to different optical 
paths in diflerent scanners, thereby permitting a single 
adapter to be used with multiple scanner designs. 
[0007] For some scanners, the tamp leads the scan 
line during scanning movement* and tor other scanners, 
the lamp tags the scan line during scanning movement 
The preferred embodiment can ensure thai for either 
case, when the scan line is within the image to be cap- 
tured, then the lamp is within the light capture area for 
the adapter. 

[0000] One scanner/adapter variable of concern is the 
distance, measured on the top surface of the platen, 
from the scan line to the effective illumination line. When 
this distance changes, the angle of the slide adapter rel- 



ative to the platen must also change. In a first embodi- 
ment, the angle of the overall adapter relative to the plat- 
en can be adjusted, thereby providing compensation for 
scan line to illumination line distance. The second van- 

6 able of concern is whether the scanner tamp leads or 
tags the scan line. Preferably, the tlgfit capture area ex- 
tends beyond the image area, thereby enabling the 
adapter to accommodate designs in which the lamp 
leads the scan line or designs in which the lamp lags the 

io scan line. Providing adjustable angle and larger light 
capture area enables the adapter to be used with mul- 
tiple scanner designs. 

[0009] An embodiment of the present invention is de- 
scribed below, by way of example only, with reference 
is to the accompanying drawings, in which: 

[0010] Figure 1 is a perspective top rear view of a 
scanner with an embodiment of adapter for scanning 
transparencies. 

[0011] Figure 2 is a simplified cross section end view 
20 of the scanner and adapter of figure 1 . 

[0012] Figure 3 is a simplified cross section side view 
of an embodiment of a scanner as in figure 1 and the 
adapter of figure 1. 

[001 3] Figure 4A is a simplified top view of the scan- 
25 ner embodiment of figure 3 and the adapter of figure 1 . 
[0014] Figure 48 is a simplified top view of an alter- 
native embodiment of a scanner as in figure 1 and the 
adapter of figure 1 . 

[0015] Figure 5A is a rear plane view of the adapter 
30 of figure 1 with the angle adjuster removed. 

[0016] Figure 5B is a cross section view through the 

rear wall of the adapter of figure 5A. 

[001 7] Figure 6A is a front view of one embodiment of 

the angle adjuster of figure 1 . 
3S [001 8) Figure 6B Is a cross section view through the 

angle adjuster of figure 6A 

[001 9] Figure 7A is a front view of a second embodi- 
ment of the angle adjuster of figure 1 . 
[0020] Figure 7B is a cross section view through the 
40 angle adjuster of figure 7B. 

[0021 ] Figure 8 is a top view of an alternative embod- 
iment of adapter. 

[0022] Figure 1 is a perspective view of a scanner 
100. The scanner 100 has a transparent platen 102. on 
45 which opaque documents or photographs may be 
placed face down for scanning. An adapter 1 04 is placed 
onto or near the surface of the platen. An image trans- 
parency, for example a 35 mm positive slide or a strip 
of film with negative images. Is placed on the platen un- 
fit? derthe adapter 104. as will be discussed below and il- 
lustrated in other figures. Of particular interest to the 
present description is an angle adjuster 106, and an off- 
set 108 such that part of the adapter 1 04 may be sub- 
stantially wider than the transparent image to be 
5S scanned. 

[0023] Figure 2 is a simplified cross-section end view 
of the document scanner 100 and transparency adapter 
104 of figure 1. In figure 2, the document scanner 100 
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Includes an internal lamp 200. Also illustrated is a image 
transparency 202. The transparency adapter 1 04 com- 
prises two reflective surfaces (204, 206) that receive 
light from the lamp 200 within the scanner and re-direct 
the light through the transparency 202 and back into the 
scanner at a particular required angle. Dashed lines 
208. 210, and 21 2 depict segments of a ray of light start- 
ing within the scanner from the lamp 200, reflecting off 
surface 204, then off surface 206, passing through the 
transparency 202 and then reentering the scanner 100. 
[0024] Figure 3 is a simplified cross-section side view 
of the document scanner and transparency adapter of 
figure 1 . A scan line 300 on the top surface of the platen 
102 Is defined by optics (not illustrated) within the scan- 
ner. In figure 3, the required optical path with the scanner 
is depicted as being controlled by a field stop 302 (not 
illustrated in figures 1 and 2) which requires light to enter 
the scanner optics at a particular angle and position. A 
field stop may or may not be physical iy present, but in 
general, every scanner has some effective scan line on 
the image to be scanned and some effective angle for 
the light from the scan line entering the scanner optics. 
In the case of a reflective scanner with an opaque doc- 
ument positioned face down on the top surface of the 
platen, the scan line Is defined on the top surface of the 
platen. A scanner may also include internal mirrors (not 
illustrated) for folding an optical path and a lens system 
(not illustrated). Tracing backwards along light rays 21 2, 
210, and 208, reflective surface 204 effectively receives 
light along an illumination line 304, which is also defined 
on the top surface of the platen. Note that for reflective 
images, the scan line and the illumination line may be 
identical. That is, due to specular reflection, some light 
at the scan line is directly reflected at the proper angle 
to be received by the scanner optics. However, for the 
transparency adapter, an effective illumination line 304 
is offset from the scan line. The intersection (205) of the 
reflective planes (figure 2, 204, 206) is at an angle y rel- 
ative to the plane of the platen 102. The magnitude of 
the angle y is determined by the offset between the scan 
line 900 and the effective illumination tine 304. In figure 
3. the angle and the offset between the scan line and 
the illumination line, are exaggerated to facilitate illus- 
tration. As will be discussed further below, angle y is ad- 
justable by use of angle adjuster 106. 
[0025] Figure 4A is a simplified top view of the docu- 
ment scanner of figure 3 and the transparency adapter 
of figure 1 . Note in figure 4A that as a result of the angle 
y (figure 3), light ray segment 210 has a directional com- 
ponent parallel to the center line 400 of the scanner. The 
directional component of segment 210 parallel to the 
centerline 400 provides an illumination offset required 
by the effective offset between the lamp 200 and the 
scan line 300. 

[0026] Note also in figures 2 and 4A that the image 
transparency 202 is placed near the centerline 400 of 
the platen 104. As discussed in Sobol ef at (figure 9). 
light rays from the scan fine may also be required to con- 



verge toward the center line of the scanner to a small 
sensor array. As discussed in Sobol era/, if the image 
transparency extends too far toward the ends of the 
lamp, and if the scanner optics have a short focal length, 

s a lens may be required within the adapter. Placing the 
image transparency near the centerline of the platen. 
Instead of near a side edge of the platen, eliminates the 
need for a lens in the adapter for many scanners. 
[0027] In figures 3 and 4A, note thai the tamp 200 and 

to scan line 300 move past the Image transparency 202 
along direction 306 (figure 3), scanning one line at a 
time. In figure 3, for lamp and scan line movement in 
direction 306, the scan line leads the tamp. In some 
scanners, the scan line may trail the lamp. In figure 4B, 

is fte scan line 402 trails the lamp 200. If the spacing be- 
tween the illumination line for lamp 200 and scan line 
402 (figure 4B) is the same as the spacing between the 
illumination line for lamp 200 and scan line 300 (figure 
4A), the angle y (figure 3) remains the same, and the 
adapter 104 is simply rotated 1B0 degrees and p raced 
onto the opposite side of the platen (figure 4B) to provide 
an offset in light segment 404 (figure 4B) parallel to the 
centerline 400. 

[0028] In figures 3 and 4A. rf the adapter 1 04 Is made 

25 approximately the same width as the image transparen- 
cy 202, when the scan line first reaches the leading edge 
of the image the lamp may still be outside the adapter. 
In figure 4B, ft the adapter 104 is made approximately 
the same width as the image transparency 202. when 

£0 the scan Pne is at the trailing edge of the image (as de- 
fined by scanning direction 30 6 in figure 3), the lamp 200 
may have passed beyond the adapter. In the example 
embodiment of the adapter illustrated in figures 1,2,3, 
4A and 4B. the reflecting surface that first receives light 

35 from the lamp (reflecting surface 204) Is made wider 
than the reflecting surface that directs light through the 
image transparency (reflecting surface 206). The loca- 
tion of the image transparency is then offset so that in 
the case of the scan line leading the lamp (figures 3 and 

40 4A), the image is placed so that when the scan line first 
reaches the leading edge of the image the lamp is under 
the adapter. For the case of the scan line trailing the 
lamp (figure 4B). the adapter is simply rotated 180 de- 
grees and placed onto the opposite side of the platen, 

46 resulting In an image placement so that when the scan 
line reaches the trailing edge of the image, the lamp is 
still under the scanner. Alternatively, the entire adapter 
may be made as wide as the reflecting surface 204. with 
suitable locating features for the image transparency. 

go [0Q28] The specific details regarding how angle ad- 
justment is accomplished are not important and the fol- 
lowing examples are just to illustrate two possible ex- 
ample embodiments. Figure 5A shows the rear (when 
positioned as in figures 1 , 3 and 4A) face of the adapter 

55 104 with the angle adjuster 106 removed. In the exam- 
ple embodiments for adjustable angle, the rear wall of 
the adapter includes a notch 500 with a ratchet pattern 
502 formed on the rear face, on both sides of the notch. 
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Figure 5B provides additional detail for the ratchet pat- 
tern 602. 

(00301 Figure 6B shows the face of the angle adjuster 
106 that presses against the surface of the adapter 
shown in figure 5A. In the example embodiment illus- s 
trated in figures 6A and 6B> the angle adjuster 1 06 has 
a flange 600 an a post 602 so that the post 602 may be 
inserted into the slot 500 (figure 5A), and the flange 600 
holds the angle adjuster securely against the adapter. 
Ratchet patterns 604 on the angle adjuster 106 mate to 
with the ratchet patterns 502 on the adapter (figure 5A) 
so that the adjuster 106 may be easily moved upward 
(post 602 may easily move further into the slot 500) but 
the ratchet patterns will not allow the adapter to slip 
down unless the ratchet patterns are forced apart. i& 
[0031] tn the example embodiment illustrated in fig- 
ures 7A and 7B, the angle adjuster has a post 702 with- 
out a flange, and the adjuster has fingers 700 that slip 
behind the rear wall of the adapter for holding the angle 
adjuster to the adapter. Ratchet patterns 704 mate with 
ratchet patterns 502 on the adapter, thereby permitting 
easy attachment of the adjuster to the adapter but re- 
quiring the ratchet patterns to be forced apart to enable 
removal of the adjuster. 

[0032] In figures 4 A and 4B. the adapter is rotated 1 B0 2S 
degrees and placed onto the opposite side of the platen. 
For ease of use, it may be preferable to always locate 
one particular comer of the adapter at one particular cor- 
ner of the platen. If a standard reference comer is de- 
sirable, then the adapter may be made slightly larger so 
and symmetrical. An example is illustrated in figure 8. 
In figure 8, an adapter 600 has a first reflective surface 
602 receiving light, and a second reflective surface 804 
that directs light through a transparent image 202. Re- 
ffecttve surface B02 extends beyond reflective surface *5 
604 in both leading and trailing scanning directions to 
accommodate a lamp leading the scan line or a lamp 
treilvig the scan line. In addition, the adapter B00 has 
two angle adjusters 806 and 808 so that either the lead- 
ing edge or the trailing edge can be lifted. The resulting *o 
adapter can accommodate a lamp leading the scan line, 
a lamp trailing the scan line, adjustable angle y (figure 
3). and is always placed with one particular adapter cor- 
ner positioned at one particular platen comer. 
[0033] As discussed above, adaptors 1 04 and 800 ex- 4S 
hibit three important Improvements, namely: 

1 . The angle y is adjustable by use of angle adjuster 
(106, 606. 806). 

2. The Oght receiving reflecting surface (204, 802). so 
is made wider than the image transparency to ac- 
commodate varying positions of the lamp relative to 
the scan line. 

3. The position of the image transparency with h the 
adapter is offset from one or both edges of the fight ss 
receiving reflecting surface, along the dimension 
parallel to the centertine of the scanner. 



[0034] As a result of the above three improvements 
which can be provided togeth er or separately in different 
embodiments, adapter 104 can be used with a variety 
of different scanners, with different illumination line to 
scan line spacings, and different spatial ordering of the 
lamp relative to the scan line. 

[0035] The disclosures in United States patent appli- 
cation no. 09/127,454, from which this application 
claims priority, and in the abstract accompanying this 
application, are incorporated herein by reference. 



Claims 

1 . An adapter (1 04) for scanning a transparent image 
(202) using a reflective scanner (100) which has a 
platen ( 1 02) for receiving a reflective document, the 
adapter comprising: 

at least two planar surfaces (204, 206) which 
are at least partially reflective so that when the 
adapter is placed onto a platen, light from inside 
the reflective scanner passes outside the trans- 
parent Image and is reflected off the planar sur- 
faces and through the transparent image back 
into the reflective scanner, the surfaces inter- 
secting at a line of intersection (205), such that 
when the adapter is placed onto a platen, the 
Sne of intersection has an angle relative to the 
platen; and 

at least one angle adjuster (1 06, 606, 608) mov- 
able relative to the planar surfaces so that when 
the adapter is placed onto a platen, movement 
of the angle adjuster relative to the planar sur- 
faces changes the angle of the line of intersec- 
tion relative to the platen. 

2. An adapter as in claim 1 , wherein: 

the planar surfaces comprise a first surface 
(204) operable directly to receive light from a scan- 
ner along an illumination line (304}, such that when 
a scan line of the scanner is on the transparent im- 
age and the illumination line is outside the transpar- 
ent image, the first surface receives Dght along the 
illumination line from the scanner. 

3. An adapter as in claim 2, wherein: 

the first surface has a dimension in the scan- 
ning direction which is substantially greater than a 
dimension of a transparent image In the scanning 
direction. 
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(54) Adapter for scanning transparencies with a reflective document scanner 



(57) An adapter (1 04) for scanning transparent im- 
ages (202) using a reflective scanner (100) receives 
light from a lamp (200) inside the scanner and redirects 
the light through the transparent image and back into 
the scanner. The scanner has an offset between an il- 
lumination Trie (304) and a scan line (300, 402). An an- 
gle of the adapter relative to the surface of a platen on 
the scanner is dependent on the distance between the 



illumination line and the scan line. At least one angle 
adjuster (106, 806, BOB) is provided on the adapter to 
enable the adapter to be used on scanners having dif- 
ferent offsets. In addition, the adapter is made wider 
than the transparent image to be scanned, so that when 
the scan line is at a leading or trailing edge of the trans- 
parent Image, the adapter still captures light from the 
lamp within the scanner. 
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